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.  .  Intrajdljctroal 
Regio~lal  variations in labor costs attract a great 
deal of attention because of their poterttial to 
affect the regional distribution of  eco~lomic  activ- 
ity. Because of the tnajor role that labor costs play 
in total production costs, regional differences in 
labor costs Inay translate into dramatic regional 
differences in profitability. Profitability, in turn, is 
a major determinant of a~hether  or not existing 
firms will expand and of whether or not nemr 
firms are likely to Icrate in a given region. 
Most studies of regional variations 
in labor costs are based solely on data for payroll 
per employee or wages. Efowever, the measure of 
labor costs that is most relevant to the profitability 
of a firm is the total cost of the labor needed to 
produce its output. There are at least two steps 
involved in getting from simple wage data to 
esti~wates  of labor costs per unit of output. 
First, nonwage income to workers 
("supplemental income") must be added to 
wages to get total labor costs per hour. In 1977, 
the value of t~leasurable  supplen~ental  illcome 
paid to manufacturing workers was, on average, 
about 20 percent of the value of wages paid to 
those workers. This percentage showed consider- 
able mriation, however, among regio~is  and 
states. (See Garofalo and Fogarty  [I9841  .)  By 
1982, supplemental illcome hati increased to 
nearly 25 percent of wages. 
Second, labor costs per hour r~lust 
be scaled by the amount of output per hour that 
is attributable to labor inputs, as opposed to 
other inputs, if  the objective is to measure labor 
costs per unit of output. The amount of output 
generated by a unit of labor input varies for dif-  9 
fere~lt  mrorkers and for different production pro- 
cesses. Labor productivity mrill be different among 
workers possessillg different skills or other per- 
sotla1 characteristics. Similarly, productivity will 
vaqr  for a single worker according to the amount 
of other factors of productiort (machinery, 
energy, or raw materials) used in a particular 
production process. 
The research described here has 
been d~rected  toward incorporating these two 
corrections to the raw wage rates to obtaiii a 
more accurate measure of labor costs per urnit of 
output. The supplemetital i~lcome  estimates are a 
direct exte~ision  of work clone at the state level 
by Garofalo and Fogmy. 
The strateby employed to control 
for labor productivity differs significantly from 
that used in  most other studies. Researchers in- 
terested in analyzing regional labor productivity 
patterns face hard decisions regarding the tech- 
niques and data awilable to them  One option is 
to use ind~rect  indicators of  productivity that can 
be measured reliably, but which may or rnay 11ot 
be reliable proxies for labor productivity. This op- 
tion uses the personal characterist~cs  of workers 
to measure productivity. The strength of the tech- 
nlque is that it uses data that are relatively access- 
ible and reliable. It has two major weaknesses. (1) 
Strong assumptions are required about the rela- 
tionship between the indirect measures (personal 
characteristics) and labor productivity. (2) The 
method does not control for differences across 
industries or regions in capital intensity. 
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this analysis-is to atteliipt to estimate labor pro- 
ductii,ity directly from data that measure output 
ancl input levels. The strength of this approach is 
that the effects of differences in the quality of 
labor atzd of differences in the mix of inputs 
(capi~ll  intensity) are both capt~necl  by the mea- 
sure. This approach also has two major weakness- 
es: (1) Reliable clata are not easily :ivailable at the 
regional level for some of the measures, especial- 
ly capital inputs. Some vari:~bles  must, therefore, 
be estimated (with some error) from the data that 
are avz~ilable.  (2) 'rhe option requires one to rlialce 
fairly strong assumptions about the nature of pro- 
duction prtxresses across industries and regions. 
Neither approach is entirely satis- 
fiictory since each requires strong assumptions. It 
coulcl be argued that the first approach (based on 
characteristics of the labor force) provides the 
Inore relen~it  measure for new firms seeking a 
Itxation, because these kinds of firms are not tied 
to an existing technoloby or physical plant. On 
the other hand, the seconcl approach, because it 
controls for tlie effects on labor productivity of 
existi~lg  capital intensities, may be the better 
measure for capturing the potential of existing 
firms to expand in their current location. 
Indexes for m7age rates, s~pple~lient- 
al income, and labor protlucti~~ity  have been gen- 
erated for each of the 20 commonly reported Man- 
ufacturing subsectors (two-digit SIC industries) in 
the 20 largest (based on 1980 employment) Stan- 
dtrd Metropolitan Statistical Areas (SMSGs). 
8. \yaga_.s 
The wage data collected for this research support 
the finciing by other researchers that wage rates 
~~2113~  significantly aniong nietropolitan areas and 
regions in the United States. The first column of 
table I shomrs 1982 Manufacturing wage indexes 
for the 20 largest SMSAs. The indexes represent 
production m7orker hourly wages in the SMSA  as a 
percent of the national average. 111 order to con- 
trol for the fact that different SMSAs  have different 
irldustrial structures, each SMSA's index compares 
the cost of that SMSA's  employment mix com- 
puted from the SMSA's  wage structure to the cost 
of the same  nix at  national average wages. This 
nieans that an artificiallp high index riuniber will 
not be produced simply because an SMSA  has 
greater-than-average concentrations of emploal- 
ment in inclustries that lial,e miages that are higher 
than the average for Manufacturing as a whole. 
The first thing that is clear from the 
wage indexes is that, in  1782,  there w-as a great 
deal of variatio~i  in Manufacturing wages among 
these large SMSAs. Wages in the lowest-wage 
SMSA  (N~ssau)  mrere only 75 percent of those in 
the highest-wage SMSA  (I'ittsburgh). Eight of the 
SMSAs showed wges  less than the national aver- 
age, but the weighted average wage for the 20 
a7as  2 percent greater than the national average. 
The most striking feature of the 
regional averages is that all of the SMSh5 in the 
North Central region showed Manufacturing wages 
in 1982 that exceeded the national average. 
W'ages in Cleveland approximately matched the 
regional average at about 8 percent above the 
national average and were greater than in all but 
six of the 20 largest SMSAs. Wages in the North- 
east, South, ancl West miere close to the national 
average, but the indexes are far from being uni- 
formly distributed nlithin these regions. The 
Northeast, for instance, shows the 1o)west regional 
average despite the fact that it contains the 
highest-wage SMSA  in the sample (Pittsburgh). 
Similarly, wages in the South and West range 
fro111 a low of 91 percent of the average (Dallas) 
to a ~l~aximurli  of 115 percent (San Francisco). 
These regional patterns, particu- 
larly the finding that the Northeastern SMSAs 
showed lower wages on average than those in 
the South and West, are solnewhat surprising. In 
light of the often-citecl difference between wages 
in the "Sunbelt" and the "Frostbelt," one might 
have expected greater regional differences than 
those revealed by tlie data One possible explana- 
tion for the patterns is that wages have converged 
over time as the result of equilibrating forces at 
work in the national economy. 111 regions where 
Manufacturing eniployrnent is in decline, one 
would expect clow~iard  pressure on relative 
wages. Lxamination of colurnn (7) of table I 
provides some support for this view. Wages in 
the slower-growing Northeast and North Central 
regions have indeed declined relative to those in 
the South and West. However, the decline m7as 
significantly greater in the Northeast than the 
North Central and there are some clear excep- 
tions at the SMSA  level-for example, relative 
Miages in Pittsburgh increased between 1777 and 
1982 despite significant cleclines in ManuE~ctur- 
ing empl(yrne11t  during the period. 
Tr  ti. Suppiealerlt;rl lli,c01-fle 
Estimates of supplemental income for the 20 
largest SMSPLs  shc)wed even more variation than 
the wage indexes, ranging from about 75 percent 
of the national average to more than 130 percent 
of the average. The supplemental i~lcorne  data 
a~~ilable  in the Ce~s~rs  of  rI.lar7zr  factures include 
both mandatory suppleme~its  to wages like stxrial 
security and worker's co~npensation,  and voluntav 
supplements like health and life insurance. Other, 
less easily nieas~netl  fringe benefits, such as free 
parking or subsidized cafeterias, are not i~icluded. 
linfortunately, the regional clata are 
reported at the state level only, m7ith  no  detail 
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Best available copyacross industries. Industry detail is available only 
in the national data. Estimates of supplemental 
income for each of the 20 Manufacturing sectors 
in the SMSAs have been generated by  co~nbilling 
wage ctata from the SMSAs with the information 
about regional variations in hinge benefits rates 
contained in the state level data and with the 
information about variations among industrial 
sectors contained in the inore detailed national 
data. The procedure assulnes supplementary in- 
come in a given indust1-y and SMSA  to be the 
product of (  1 ) the level of wages in that industry 
and SMSA, (2) the aLTerage  supplemental income 
rate (supplemental income di\.icled by wages) for 
the industry in the nation, and (3) the average 
supplemental incolne rate in total Manufacturing 
in the SMSA's home state (controlling for the 
Manufacturing employment mix In  the state). The 
supplen1ental inconle estimates for each industi-y 
in an SMSA  are then combinecl in the same way 
as the wage estimates to get the mix-controlled 
index for total Manufacturing In  the SMSk 
The supplemental income indexes 
in table I, column (2), compare the suppleme11- 
tal income cost of the SMSA's employment lnix to 
the cost of the same inix at the national average 
supple~nental  income rates. The estinlates for 
1982 show the differences among the SMShs' 
friilge benefits rates to be rnuch rnore substantial 
than for wages. The supplemental income rate in 
TABLE  1 
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Best available copyresult is a measure of how effectively the SMSA's 
labor force is combined with the existing capital 
plant. By  estimating productivity clirealy from 
output data (albeit with some strong assump- 
tions), it is not necessay to make any assump- 
tions about how labor force characteristics, such 
as education or age, affect prcxluctivity. If  an 
SMSA's labor force possesses productivity- 
enhancing characteristics, the impact should be 
captured in the estimate of output that is directly 
attributable to labor inputs. 
Labor productivity estimates 
derived by using this prcxeclure show much less 
variation across the 20 largest SMSAs than either 
the wage or supplemental income indexes 
Column (4) of table I  reports the labor produc- 
tivity indexes for the 20 SMSAs. The index repre- 
sents labor prc)cluctivity in Manufacturing in the 
SMSA  as a percentage of national average labor 
productivity in Manufacturing. Productivity in the 
lowest-productivity SMSA  (Pittsburgh) is about 85 
percent of the national average and about 81  per- 
cent of the value for the highest-productivity 
SMSA  in the group (New Yak).* 
A primary reason for investigating 
labor productivity is to test whether higher-than- 
average labor costs in an SMSA  reflect higher- 
than-average labor productivity. Comparisons of 
the third ancl fourth columns of table I suggest 
that this is not the case in the 20 largest SMSAs. 
Indeed, the simple correlatio~l  coefficient-a mea- 
sure of how closely two variables move together- 
between the labor productility indexes and the 
wage indexes is negative, indicating that, in these 
SMSAs, higher-than-average  wage indexes are asso- 
ciated n~itli  lower-than-average labor productivity.3 
The result of this negative relation- 
ship is that, when labor productivity is factored 
into the labor-cost indexes, the spread among the 
SMSh increases  Column (5) shows the labor 
cost per unit of output indexes. The lowest-cost 
SMSA  (Dallas) showed labor costs in 1982 that 
were just uncier 60  percent of those in the 
highest-cost SMSA  (Pittsburgh). 
The  very low index for Pitlsburgh  IS largely due lo lhe index for  2  the SMSA's dominant sector -  Primav Metals.  Reporled 
value added in this sector for  1982 was less than tolal labor costs for 
the seclor, a relat~onship  which is conceptually troublesome and which is 
1  inconsistent with the labor productivity calculation. The  diHerence 
between reported value of  shipmenis and cost of materials was  lhere- 
fore substituted  for reported value added in the productivily  eslimation 
procedure. Consequently, the productivity  measure for  Pitlsburgh should 
be viev~ed  with caution, since  11 is likely that  the problems resulting from 
the use of  available value-added data (see in. I)  are parlicularly acute in 
Pittsburgh's case. 
3  The  correlaton coenicient is 0.52 
Dl.  Combined EEea';s of  Srjpplernentid hcome 
sad Labar Prodna,-ti~ty 
The supple~nental  income ancl labor prtxluctivity 
adjustrllents to the simple wage index tend to op- 
erate in the same direction. This was true for 17 
of the 20 largest SMSAs. 111 each of the seven 
SMSAs where the supplemental income adjustment 
increased the labor-cost index, the productivity 
adjustment also increased it. Similarly, in 10 of 
the 13 SMSAs where the supple~nental  income cor- 
rection decreased the labor-cost index, the pro- 
ductivity correctictn also resulted in a decrease. 
The net change in the labor-cost 
measure resulting from the two adjustments is 
shown in column (6) of table I.  In 11 of the 20 
SMSAs, the net effect of the two adjustments was 
to decrease the labor-cost index. In these SMSAs, 
the simple wage index overstates relative labor 
costs. In the other nine SMSAs (including Cleve- 
land), the simple index understates costs relative 
to the national average. The magnitude of the 
under- or overstatement varied substantially from 
SMSA  to SMSA,  with the understatement being the 
greatest for Pittsburgh, anti the overstatenlent 
being the greatest for Dallas. 
Overall, these results suggest that 
simple wage measurements will tend to distort 
regional labor-cost differentials. On average, the 
wage indexes understate relative labor costs in 
the higher-cost, North Central SMSAs, and over- 
state them in the lower-cost SMSAs in the South 
and West. 
In addition, the productivity correc- 
tion has a very significant effect on the measured 
change in labor costs between 1977 and 1982. 
The increases in costs in the South and West re- 
flected in the simple wage indexes are largely off- 
set by in~pro.i~ing  relative labor productivity during 
the period (column [8],  table I).  On the other 
hand, the decline in relative wages in the North 
Central region is o.iierwhelmed by the decline in 
the relative productivity measure. Only in the 
Northeast does the prcxluctivity correction have 
little effect on the measured change in labor 
costs. The net effect is that the competitive posi- 
tion (as measured b)7  the productivity-corrected 
labor-cost indexes) of the Northeastern SMSAs inl- 
provecf  on average between 1977 ancl 1982, while 
the North Central's position deteriorated, and 
those of the South and West remained unchanged. 
What are the implications of labor- 
cost differentials of the nlagnitude found in ruble 
I?  Statistical analysis, relating eml?loyment growth 
between 1977 and 1982 to relative labor costs in 
1977 in the 20 largest SMSAs, suggests that they 
have been significant in the past. (See Summers 
ancl Luce  [ 19851 .) 
The finding was that, after control- 
ling for the effects of national employment 
trends, unionization rates, right-to-work 1egisl:i- 
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Best available copytion, energy costs, vulnerability to international 
competition, state and local taxes, cost of living, 
and local amenities, a labor-cost differential of 50 
percent in 1977, like the one that existed 
between Dallas and Detroit, was associated with a 
subsequent employment growth differential of 
almost 3 percent per year. The actual differential 
for these two SMSAs for the period from 1977 to 
1982 was about 10 percent per year, implying that 
the labor-cost differential explained almost 30 
percent of the total difference in growth rates. 
case. Manufacturing employment declined much 
more quickly in these six SMSAs  between 1977 
and 1982 than in the other 14, or in the nation as 
a whole. In the six, total Manufacturing employ- 
ment declined by more than 5 percent per year 
over this time period, compared to a decline of 
less than 1 percent per year in the other 14. 
V. Relative Labor Costs in Cleveland 
In Manufacturing as a whole, Cleveland fell into 
Manufacturing Wage, Supplemental Income and Labor Productivity Indexes: Cleveland SMSA,  1982 
United States = 100 
(1)  (2)  (3)  (4)  (5)  (6)  (7) 
Simple  Supplemental  Total  Labor  Corrected  Column (5)  Column (5) 
Wage  income  labor cost  productivity  labor cost  minus  change 
index  index  index  index  index  column (  1 )  from 1977 
Total manufacturinga  107.7  114.9  109.2  94.1  116.0  8.3  2.2 
Durablesa 
Lumber products 
Furniture and fixtures 









Food and kindred 
Textiles 
Apparel 
Paper and allied 
Printing and publishing 
Chemicals 
Petroleum products 
Rubber and plastics 
SOURCE: Computed from Census of  Manufactures, 1977 and 1982, Bureau of the Census, U.S. Department of Commerce. 
a. Aggregate indexes control for industrial structure. 
TABLE  2 
For the SMSAs showing higher- 
than-average labor costs and lower-than-average 
productivity in 1982 (Philadelphia, Pittsburgh, Chi- 
cago, Cleveland, Detroit, and Baltimore) the im- 
plications of this finding are particularly sobering. 
The statistical analysis implies that those SMSAs 
would have had to possess very significant cost 
advantages from other sources, such as greater- 
than-average access to input or output markets, to 
have been competitive with other areas in the Unit- 
ed States. This does not appear to have been the 
the group of SMSAs  in 1982 (composed primarily 
of the older SMSAs in the Noah and East) with 
higher-than-average wages, higher-than-average 
supplemental income, and lower-than-average 
labor productivity. It is of interest to examine 
whether this pattern carries over into the specific 
industrial sectors that are of greatest importance 
to the region. Table 2 shows the 1982 labor-cost 
measures, described above, broken out by the 18 
sectors for which data are available for Cleveland. 
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Some caution should be exercised 
in evaluating the results presented in tabk 2. The 
primary reason for this is the level of industrial 
disaggregation used in the analysis. In the same 
way that total Manufacturing measures that do not 
control for different industrial structures across 
SMSAs  may over- or understate labor-cost differ- 
ences, the two-digit SIC breakdowns in table 2 
may reflect differences between Cleveland and 
the nation in industrial structure at a finer level of 
disaggregation. This problem, in fact, appears to 
be a factor in at least two of the sectors shown in 
table 2. It is likely that the very low wage index 
for Petroleum Products and the very high index 
for Apparel are largely the result of this issue. 
However, since these two sectors, together, 
accounted for less than 5 percent of Manufactur- 
ing employment in the region, they have very lit- 
tle impact on the overall indexes. 
Nearly 70 percent of 1982 produc- 
tion worker employment in Manufacturing in the 
Cleveland SMSA  was contained in the five sectors 
beginning with Primary Metals in table 2. Each of 
these sectors showed higher wages and supple- 
mental income in Cleveland than in the nation as 
a whole. In addition, only one of the five (Elec- 
tric Machinery) showed labor productivity signifi- 
cantly above the national average. Two others 
(Fabricated Metals and Transportation Equip- 
ment) showed labor productivity within five per- 
cent of the average. However, productivity advan- 
tages in none of these sectors were large enough 
to offset the significantly higher-than-average 
wage and supplemental income rates. 
Overall, productivity-corrected  labor 
costs exceeded the national average in all but two 
of the reported 18 sectors. In addition, the re- 
gion's competitive position deteriorated between 
1977 and 1982 in eight of the 18 sectors and in 
three of the region's five largest sectors (Primary 
and Fabricated Metals, and Nonelectric Machin- 
ery). Iabor costs clearly cannot be viewed as a 
factor enhancing the region's desirability to firms 
competing in national and international markets. 
What impact are differences of the 
magnitude found in Cleveland likely to have on 
future employment growth or decline in the 
region?  The research cited in previous sections 
suggests that the impact was very significant 
between 1977 and 1982. The findings implied 
that a labor-cost differential like the one found 
for Cleveland in 1977 (14 percent) was associated 
with subsequent employment growth in Manufac- 
turing, which was about 0.8 percent per year less 
than it would have been if  labor costs had been 
equal to the national average. This represents 
more than one-fifth of the total difference 
between the growth rate in the Cleveland SMSA 
and that in the nation between 1977 and 1982 
(when the average difference was about 3.6 per- 
cent per year). Although other factors working to 
Cleveland's disadvantage explain the majority of 
the region's slower-than-average employment 
growth in the period, the effect of higher-than- 
average labor costs cannot be ignored. A 0.8 per- 
cent per year shortfall in growth represents about 
7,000 Manufacturing jobs in the SMSA  over the 
five-year period from 1977 to 1982. 
VI. Conclusions 
Manufacturing labor costs varied significantly 
among large SMSAs  in 1982. Most of the variation 
was attributable to differences in wage rates. 
When supplemental income was added to wages 
to get total labor costs per hour, the spread 
among SMSAs increased, but not by a substantial 
amount. Correcting for differences among SMSAs 
in labor productivity tended to increase the dif- 
ferentials by more than the supplemental income 
adjustment but by a magnitude that was less than 
the original wage differentials. The data for the 20 
largest SMSAs  do  not support the proposition that 
higher-than-average wage rates are associated 
with greater-than-average labor productivity. 
Labor costs in 1982 for the Cleve- 
land SMSA  were significantly greater than the na- 
tional average. Of the overall 16 percentage point 
differential,  about 50 percent (or eight percentage 
points) was due to greater-than-average  wage rates. 
Another 40 percent of the total difference was 
attributable to lower-than-average labor productiv- 
ity, with the remaining 10 percent being due to 
greater-than-average supplemental income rates. 
The higher-than-average  labor 
costs in Cleveland are likely to have had a dam- 
pening effect on employment growth in Manufac- 
turing in the region. In the group of the 20 largest 
SMSAs, labor-cost differentials of the magnitude 
evident in Cleveland in 1977 were associated 
with employment growth about 0.8 percent per, 
year less than if  labor costs had equaled the 
national average. This represents about one-fifth 
of the total difference in Manufacturing employ- 
ment growth rates between Cleveland and the 
nation between 1977 and 1982. 
The overall implication of this 
research for the Cleveland area is that, in order to 
compete effectively with other areas of the coun- 
try for Manufacturing jobs, other characteristics of 
the region must be sufficiently advantageous to 
overcome the region's relatively high labor costs. 
Many of the same market forces that operated in 
the past to create the higher-than-average  wages 
in the region are likely to lead in the future to 
some moderation, but this is a slow and painful 
process. Wages in Cleveland as a percent of 
national average wages declined by only 2 per- 
cent between 1977 and 1982 -  a period when 
Manufacturing employment in the region 
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decreased by 25 percent. In addition, the margi- 
nal improvement in the region's competitive 
position embodied in the relative wage decline 
was more than offset by a decrease in relative 
labor productivity in the region. 
Perhaps the most important mes- 
sage from the analysis is that there is room for 
improvement in the SMSA  in one component of 
labor costs-labor productivity-that can be en- 
hanced over a shorter time horizon by actors 
within the region. Any improvements in this direc- 
tion will require both a commitment by labor to 
productivity-enhancing  changes in work rules and 
incentive structures, and by management to 
invest in the region to maintain and improve the 
physical plant. Neither group, working alone, can 
significantly improve the region's ability to com- 
pete in national and international markets. 
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